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Introduction

37
Occupational accidents are things of worry in modern society, especially in construction sites 38 where a high number of construction activities take place (Zhu et al. 2016 ). The power 
46
Several machine-learning techniques have been used for health and safety risks prediction in 47 construction. For instance, decision trees (Cheng et al. 2011) , the generalised linear model 48 (Esmaeili et al. 2015) , and fuzzy-neural method (Debnath et al. 2016 ) have all been used to 49 analyse incident data to reduce accident rates. Techniques such as the Bayesian network was used to quantify occupational accident rates (Papazoglou et al. 2015) , and fuzzy Bayesian networks for damaged equipment analysis . Others are the bow tie for optimal future decision-making is inevitable. Thus, motivating the use of Big Data technologies to address these challenges.
93
Research Justification
94
There exists an apparent technological gap in existing literature regarding health and safety 
108
The remainder of the paper is structured as follows: Section 2 discusses on the research 
117
In this section, a discussion on the methodology employed in this research is made. Foremost, 
166
Big Data for safety risk management
167
A wide variety of technologies and heterogeneous architectures are available to implement Big 168 data applications. Since this paper intends to develop a robust Big Data architecture for health hazards analytics, A brief discussion of tools and Big Data platforms to facilitate the creation of 
184
The Hadoop project consists of four modules (White 2012 
201
The Hadoop ecosystem consists of several tools built on top of the core Hadoop modules 
245
Mahout is one of the more well-known machine-learning tools. It is known for having a
246
wide selection of robust algorithms, but with inefficient runtimes due to the slow
247
MapReduce engine. H2O provides a parallel processing engine, analytics, math, and 248 machine learning libraries for data pre-processing and evaluation. 
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295
The retrieved information is then utilised to guide the development of interventions to prevent 296 future incidents.
297
In the event of having large data, methods for parallel data movement may be required, which 
363
to offer the best strategy to employ for different health and safety risks. Consequently, a large 364 number of alternative optimisation plans are generated and converted into user-friendly 365 prescriptions for stakeholders to aid in data-driven decision-making for minimising accidents.
367
Analysis and preliminary results
368
The proposed architecture is further assured and validated with the objective data, obtained 
405
The health and safety data contains historical occupational risk data while multimedia data
406
consists of images and videos depicting accidents scenes.
407
As a result of the diverse nature of data to be stored in this layer, a NoSQL database (i.e.
mechanisms and efficient handling of structured, semi-structured and unstructured data (Leavitt 410 2010).
412
Semantic layer
413
This layer provides the data exchange formatting and data provisioning to the application layer.
414
The data exchange formatting allows the sharing of a common data format in the entire system.
415
The DDAXML is used to share data among different modules in the system since it is an 
438
The H2O framework is selected because of its rich graphical user interface (GUI) and numerous 
458
The prototype of the B-DAPP architecture is implemented by considering and interfacing the 459 various technology artefacts. A sample screenshot produced by simulating the B-DAPP system 460 is as shown in Figure 4 , where the system predicts probable and number of injuries to body 461 parts after the specification of input parameters (i.e. "Project type", "Region", "Operation", etc).
462
It informs stakeholders of probable risks and allowing them adequate attention to risk factors
463
when managing occupational hazards to achieve a safer environment.
464
The B-DAPP architecture is evaluated using exploratory data analysis and some preliminary 
512
autumn, and spring). Figure 6 shows that winter has the highest percentage of incidents (29%),
513
followed by autumn (25%), spring (24%) and summer (23%). Scotland has a temperate and 514 oceanic climate that is very cold in winter, due to frequent and heavy hail and snow showers.
515
Wales likewise, has a temperate climate and tends to be wetter than England.
516
Trips, slips, and falls are among the most common incidents in these regions due to the reduced 
